The ultrastructure of tomatine adjuvant.
The tomatine adjuvant, consisting of tomatine, n-octyl-beta-D-glucopyranoside, phosphatidylethanolamine, cholesterol, and ovalbumin, has recently been shown to potentiate the immunogenicity of protein antigen and elicit cytotoxic T-lymphocyte responses in immunized animals. The physicochemical properties of tomatine adjuvant have not been characterized. The aim of this study was to examine the microstructure of this complex formulation, as directly related to its physicochemical properties. To elucidate the micromorphology of this system, the tomatine adjuvant was separated by isopycnic ultracentrifugation, followed by freeze fracturing and examination by transmission and scanning electron microscopy. The adjuvant mixture was shown to be composed of several micro- and nano-structures. The major fraction obtained from isopycnic separation was shown to consist of flaky needle-like microcrystals, approximately 80-160 nm in width and 2-4 microm in length. The tomatine crystals alone in 0.9% NaCl, on the other hand, were shown to be elongated hollow tubular crystals of hundreds of nanometers up to a few microns in length, along which n-octyl-beta-glucopyranoside was speculated to serve as a seeding microtemplate for gel crystallization of protein complexes. Indented marks within the gel phase were observed in the freeze fractured replicas of the adjuvant, suggesting that protein complexes may have been crystallized or precipitated within the gels. Several other forms of micro- and nano-structures were also observed, showing multiple-dispersion features with gel characteristics. The presence of gel crystalline and multiple-dispersed phases is postulated to contribute to the sustained immunopotentiation effect of tomatine adjuvant.